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{ctt&*. $ b n -> a. ^ , eit&, >jn>x;^>si^offl!i$iiox 

;PJ*£1 : 1~1 : 2 5 $ S 7k®Ht:*- h U A 

x / -listing «s©&f££ fr? uiiciotfs 

p-^I/ l /-Jk — ;U» p - t e r t - 7f^7i;-ik t e r t - Z? 

— %t^—)1<* < V-** y J — )V> o-^ + ->7x/-JK 
4, 4' -y'kl> , Dt->7i-Jl'7'D/1>, f J^;HS^V75;k V)V^)V 
m^>z/)l, •y-)l'^)l'&t*7-)l. 2, 6 -it- t e r t -7^)1- v - ? UV 

-)i>&&mtf e>*i£. cine^^xy-^gm&gKijftCTi S£fc«2«w 

±Ol^$5t UTfflt^^t^TtS, — 77> T^TkFltB, *)VA7)V 
rk F, /^*;i/A7Jl/rt H> 4? 'J * * ~> > ^ U- > , h U **-tf >#£*3Mf 

b<li|![¥^^i 1 i 2 0 0 ~ 2, 0 0 0, £ £ Cl if * L < « 4 0 0 ~ 1 , 50 
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xtf*~>&fl&, ex^xy-^s^x at, ^xy-^ytf^y^gix 

IB. tf7 x y -;UMx#^>#flg&<i:7M#tf e>n*>a«, 

mmmM&&&mm&m&'rz>m'£. *<Dm&\$. a*&# 1 0 0 msbk;** 

LTO. 0 1-4 51115. »*L<ttO. 1 ~ 4 0 lfg|!, ftizft? * L < tt 

o . 5 ~ 3 5 masBTfe 

Z> b <D ~C $> tl {3 M £ $ tl -5 <D T « 34 77* , 0j tf^- h 7 7 7> * D X 

£ L 7^^'j;H^fi£tg*^r-r^^'J^h77;i'^-nx^l/>i:L.T«^h 
( l> fc> 10 -5 # U t- h 77;i/^-nx^U><D^ 7-f — IT* 0 . AS 

7-v iznmm&ft\&mz.mi&&<kzf&feik vxmm-z nzK&frmft- 

*^^7-f7'iJJPf)iEiSfT54! | Jfh77;^DI^U>©^fi|j; > 
^ipltfi^ ZnZ&W-mftTMiZ&^T 1 0 0 7J~ 1 , 0 0 0 75\ ct 0 

»SL< 2 0 0 7j~ 9 0 0 7J 

&&^g#0. 05~1. O/imOjIlWfcO^jfiK, iOffSb<ttO 
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. 1~0. 5/imt$S. 7 7-f>/^^-Jtft5i^02t&fltL 
T«l~l, 0 0 0 MmOfe©^f fflflJIET*l3, $^{Cjf*b<«10~5 

0 0 Mm<Dfe©ifj|U§:i^T#5. 

mfr<D&&TX hm\zmmffiT&j±®.ffc$:ftLT& o » fr&z>74 ;i^j£ 

l^ft^^'Jr ^77JWDl5 : l/>tLTIiM«i:lt 0il;Ui = # • 5* 
i#>7DOys*JP (ffc) S(Df70>6 Ji5j;i;T7 0>3 0 J» ^-f * 
>ffc#Iit (80 m«7i?U^a>MPA FA- 5 0 0, # 'J 7 □ > F - 2 0 

1 L35<fctftf U7D>D - 1 , *5«fctfjfi7''r J/-7-f7DD*iJ?-X "(flc) 
S0CDO7 67£<i:£3Mf<5;i£a*T€r5. 

^A^#'Jfh77J^OIf l/>li77^ >/1«7^-fc*5^T, 2 ^il 

Ufh77J^DIf l/>^i^l©7 0 ~ 9 5li%©liSffl-C*l)^ t*««F 
JUi. $f;7>f7'U;HfiJ«i^ , JTF77Jl'tDl5 : k>tlTB. ^- O 
»^»^^^ita^e>^a?)^tl^ic¥^73-^S{C*5ViT173~l 0 0 75\ ctD 
U < 1 7J ~ 8 0 75" 

*»*»*#Uf h57^*aif U> (KTPTFEt»t5ci*5*5) tt 
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HIPS, ASil, ABSgtl, MBSiH> M A B Slf. A AS 
2>7oy p&m&it, :fc e ktf^-©7K8s#m-&#, 7* U a- h U fr-VirVx. 

y&m-sfc. x.?- u > - ? a v u > <d ? > y A&m'Bi zszfn y t?&m& 
to-ti/7^ ><z> x?i/>-^f ji'j^'j i/- h^cDx^ 1/ > - 

- h^<z>xfAMfi-&#, 'J u 7)i*)V 

7 9 'J U — h^^tf^^xfA, $ £ A HXf 1/ 77'JD- 

^^^>MmS-&^S:PiMT^>feS?){C«, f^tfS 0. 0 1-1 Mm, 
0. 0 5 — 0. 5 fim^ttSlSHxj^l^f 0*ttX7Jk^3 ¥ 
i^&T^O. 0 5~1 O/xra, #C0. 0 5—1. 0 /tm^f T5#'Jfh7 
7 ;P ;f o X ^ 1/ > <Z) X V >> 3 >tig-&-r-5o A>*5#'JTh77^*D 

x^ uxdxtjuv 3 >«, ^7 y mftvKfe&Mzm ^^fL^m-^TTj? u h 

^7 ;i^:*DX^^>£S^£i*3£<h{c:<fc9 *»*»*?L'fba-& 

»xv;i/^ 3 >HiI# 4 0-7 0 fift%, ^i: 5 0-6 5 ll%Olf»tl 
L, fXJ^l^«:©x?^i;3>tt2 5~6 0ii%, #1:30-45 
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i o omm%<¥, i ~ 8 oii%. #^i~6 omm%<D*><D&&-£is<mm 

x^u>, a -*^;p*^u>, ^ ^ 47 u 7 £> u ;nft *> 47 p ^ * 

->;u, * * 47 u )vwt K^'>;w> 7 47 y )vm Ft ~>;k 7^>j o-mjjl 747 

3 > ( tfc) ck0^^7l/> TA3 0 0 0J, Ui^GEX^xt Uf^-7-S 
7j;UX*hJ:0 TBLENDEX4 4 9J $f^^0iji: Ltilf t^T'tS. 

7 y ^•^w«*iig*eB'&-r^^^^©»J^«. a/&# 1 0 0 s»gBK*r lt 0 

. 0 1-1 OliSEiiffSK, £ 9 L < 0 . l~5fifiBBT&&. 0 

. 0 1 mmffiu±T~\z-tttfc®MmT&5±&t&&'&zft£ < . 1 oitauT 
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<D&mm\zmf&&* mmm&. mtttQ&mtzz&mutitii^mmx. mmmo 
mm& «fc b m izm c x m m izm^x z %> . 
*%w<Dmm&mmt&f&®ommUs a - c *> i^scfE cx * <d m 

f&ftZ. V M7 U X — A— — , X-/t-7D-^-, ^\ > > x 

;P5*-tJ--&<!:Oig-&$£ffl UTfiig^ L> i& li!t T* & o tfcfi^^. SIS 

ttm^mm&m&Mm^m&m^, mz.&. 2oot~3oot. 
l < « 2 i ot;~~2 8 o 'cmm^Mmx-mmum u, ^ •> Mt-r* n t 
f:j:oT#5;t^-ct5. ig^^stuTti, a * <d m m m & m > mx&. 

wmzm^x, #iAk£, 2 o o ~ 2 8 ovmmvz' ij >y-u&x&mj&&'r 

uTizmmm*mtfx*&w&mwT2>tf. *mw<Dffi.m&z\ti*><DmMm 
( i ) ®mmi$.W(Dm&®. 

®mm.tfL®<D& mummizm&mt lx?-c k*rtc-3o*« 
i o o mm&iztt lt o . smm^mmv. % *>nrc®$%iia.f$.%>)<Dftfa 

(ffiS 0mmx|5 0mmx|^5mm) £ It ffi fig ffc U o It Hi /& ffim M Iff 

mm&W&i' U >^-F*lT 1 0 ^EUift© L, ^(£>& 3 -> a y h @ left btlfcfc 

«©6tS50*lfeIl (tfc) SrafilfSE- 2 0 0 0 ^fflUt, Sit 
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fTofc. mjz&mteTs&o&mT-n^ tz. 

A E ifi 1 . 0 t> © : O 

A E 7&< 1 . 0£t±CfeO: X 
( 2 ) f&M&<D&m 

n mmS&lZTm Ztltz^ V y h £ , 9 0 mmXgt 5 0 m 

mCDX^ZT-. «E^[£]<D 2 0 mm©H$ *« 3 mm, © 4 5 mm<Dm £ ** 

2mm. i^|6]0 2 5mmO)IS)!iUmmOPIg^i:ftoT^-5S) £#taij£ 
JUL, ^•©fefflfC^^TS^TW^Ufc. *J^S«t6«Tf20«2pTfT^ fz. 

&*B&$? : O 

(3) &LM&<DftWl (i/^A'-Oti) 

o 

WPA — L : O 

(4) ^SmSfel* 

mm®.!&w<D 5 o o s h o t fr-orzm<D&mm%k&, mm\zx 
n^.^n-orco nm&m\trti<ommxn^rz 0 
&mm&u v : o 

: a 

x 

( 5 ) l^f (ffimtzfrfrMm ; HD T) 

ASTM-D 6 4 8 C¥8llfcJffii;ckO 6. 3 5mm ( 1 / 4 -f > 3 1 ) U 

ifrJffl^TH. 5 k g^fltflfct»*ll (HDT) ZMfeLtz. $.fz 

> ffiMfcfr^mg^Jf ?P (M) (A/£#£>tW: Al£# 
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M= (y/x) XI 0 0 (%) ©im^tC =fc 0 L tc . 
( 6 ) SStfH* (MVR) 
ISO-1133t3?PSilLTfT^fc o lffilje^frtt230 , C, 3. 8kgfl 

(7) ismtt (ul- 9 4mm) 

it«!$ttteJP£ 3 . 2mm(l/80f). 1. 6 m m ( 1 / 1 6 -f > ^) © 
^Xht?-X£/JHK iiltCifiRStLt. *1UL«1S0UL-94I: 

UL-9 4iitMlitilt KB* 5 #*-«©ttl*£ LTfrV*. £©ttlft 
frfelO »Jffl©*lfc* 2 HHR 0 ST. ffi'L, —KB ©**T^«l'r*ttIfcM-fc 

omfin^ra^asje-rs. 5 w- 1 o 0©«5*fci$i8i*«wjeTS, 

na%> 3 o^tt^Ti^i. i o ®<Dm&mm<D&tfr& 2 5 0 e>^^-c* 0 , jl 
-3, »T«a<tt**s*s £ %>©a«v- 1 , nfno^fiHSf^H3 
rttijki, 1 0 mommmfsio^m^ 2 5 0 0 , 10, siT^a* 

mm'X&&^T , b<D&V - 2 , £<Dl¥tifig*P^T©*>©£no tVtl/fc. 
( 8 ) MUSStf- ;LOI ffffi) 

JIS-K-7201 KSRJ&ft^CASlft^^WftOMSfilEKSft^FffiCipJJaL 

( 9 ) ilTt^^ V s p / C 
3 A^WLX^ Is >%kffim 1 glO^Jl'X?;^ h> 1 8m 1 <h * / -JP 2 
m I (DM^mmZMX. 2 5X:T 2mmM£? I-* 4 0 0 0 r pmT 3 o &m 
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36*£L*:„ Z. <D«fc o \Z lt# t>ntc&m. 0. 1 g $ hJPX>l:^il. 0. 
5 g / d 1 <DmU £ Z <Dmm 1 0 m 1 Z^M'g&m 0 . 3 mmT^-S^X 

h y;!/ K^iRsmff-tc An, 3 0 ic-ec: <Dmmv>mT®&. t 1 

e h^X>£>SfiT$l>& t o#2 4 0 Wk±.\ZtS.Z> Z\ U^. 

77 s p/C = (ti/to-1) / C (C:#U7-iSg/d 1) 

(10) ^A^fX?l/>^i)i'f©^A^I^ftfiE»I 
^am^lftlBa^^S (A'U7>1, UNITY 3 0 0 ) \Z <fc 0 , tK^M^^) 

(ID 'J >4k&®<DWtm 
J I S - K- 3 5 0 4 IZWM Is T ME.* MM 

(12) 'JXk^»©HPLCM« 

t&n&T±. h- h U )l/t*C 6 . 5:3.5 (^Sifc) K U 

, f©5tf 1 $*7AI:aAUfc. *7AIJ»ttft# (HO $2D e v e 1 os 
i 1 ODS-7 3 0 0 mmX4mm^l^ 1 *7AfiStt4 Ottlfc 
. ^t«^ttUV- 2 6 0 nm5ffl^fc. 

(13) U > it Oft V) 3 1 PNMRlt^ 

^am*"iiii5t^e (jeoli, jnm-al4oo) cio, u 

O^SSm^li^Zftl^ b (DMSO-de, 162MHz, « ^ IhI fit 3 0 7 2 Isl 

ft, 31 PNMRf + - H li TIE IS*® H KM LT*£*£fT^, ^Fi&4!3<DflSi& 
SrfTofc. t&KfemtVT. ffi7Jft\ZUf( >fcf-*£pW (DM&tf 

a >v wm (d±i$<d &m iz < -g.\z^<Dmm±<o f( > 

iz&xvrzo rn^fa iz\tTtz&<D$><D<D&xmm £ =j >trj.-*-iiiffi± 
n m r s afi fS] ± -r 5 m -a- ** & £ . 

£7^111 : 219ppm~216ppm 
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i£^C$6ffl2 : 180ppm~177ppm 

JS^:®ffl3 : 149ppm~145ppm 

&*$Sffl 4 : 124ppm~l2 1ppm 

ffi;*C$fcB 5 : 93ppm~90ppm 

$£:*;iSB 6 : 2 7ppm~2 3ppm 

i£^:ISH7 : 2 3ppm~18ppm 

&*$gffl 8 : 9ppm 4ppm 

iS^IES 9 : - 6ppm 1 5ppm 

(i4) tommmm'p&z 

mmm^nu® (tgas) ^m^xm^Ltzo ^mm^mmmmmmMm 

ITGA-504fflH, &mm.ffiT. 1 0t:/^(lT#fiU, 5 0 0 tT'©i 

s (%) &mmmmm'p®2 1 vrc 
mmm 1 

2, 4, 8, 1 0 -J- h 3 , 9-y*777^tD [5. 5] ^ 

>x#>, 3, 9 -i/<^>^ )l- 3 , 9 It f K (FR-1) OSS 

;P816. 9g (6. 0^;U), tf'Jv>19. Og (0. 2 4t;P), h^X 

> 2 2 5 0. 4 g (2 4. 4t;P) £tfc&^ Jft#Lfc. MSJft^SS K 

U > 1 6 5 1 . 8g (12. 0=E)i>) £^iST O — h £/H Hgsifl 8siQ*£7 

m^b ^fi/> 2 6. 5 o SB £ SsJto L . t> ? - ^ v x ) - 2 J - )V 

889. 4g (12. 0 & &tft&it * ^ l/>150. 2g (1. 77t 

Ufeo 3 80*0. 1. 33X10 2 Pa-ei2P#|!Sm*£L> G 

601*1341. lg (5. 8 8^^) Zmtc. # e>*lfc@#« 3 1 P > 1 H 
NMRX^?hJHCJ;i5 2, 4, 8, 1 0 - f b 7^ + 1f - 3 , 9-y*X7 
7 ^ tf D [5. 5] £ > ^ # > , 3. 9-ykFa-3, + KT 

fl^lt, 3 >x >1t— , »Td- h £«AfcKJ&««£»Snfc 2 . 4, 8 
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, 1 0-f h7^ + f - 3, 9-y*^77^^o [5. 5] ^ > > , 3 
, 9-vkHD-3, 9-5>**t'f Kl 3 4 1. Og (5. 8 StJP). DM 
F6534. 2g (89. 3 9 ^^) ®#L7c. Wi K 3s td 2k & 

T^" h'J9A>ih*'>H 6 4 8. 7g (12. 01 ^;P) Srg&fln Lfc. 2k#K 

x 2mm®.w\stc'&\z, ^u\zx smmmft&'ifztfc. $si:dmf$ssi, 

fc&Kl, DMF2613. 7g (35. 7 6 t;i/) L, ^KJ^jl^^iC 

JicftCT'Ov'J^O?^ K 2 0 3 7. 79g (11. 9 1 € JP) mTVfz. 

3 mmm.n\^tz^k. DMF£g*L, ?k 8 L £ }JD A , tfriiJ L7c@#£it 

tk 2 l t 2 isiijt^ixfco mzntz'&mmmt * * ; 4 l£h>^>u- 

H, £ 3 K <fc 9#8Sb, / —)V2 L-et5t^Lfc^, #£>nfc;5I&$j£ 1 2 
Or, 1. 3 3 X 1 0 2 PaT19^r^il> 6fiOifr^^ai 8 6 3. 

sg (4. 5 6*:;u) # sn^Ute: 3 1 p . 'hnmr^^hj^ 

&Tf7tmtt$T J; 0 2 , 4, 8, 1 0 - =r h 7 * * It - 3 , 9-y*^77X 
en [5. 5] V>7 : *J>, 3, 9 _^^>^;p- 3> 9-s;t + l7< HT* 
5*£fi£Igb*:. JR^«7 6%, JPi»Ii»i!>8$IJ0. 8 5% 
, mm\t0 . 06mgKOH/g, HPLCJEStt99%. 31 PNMR^S« 
9 9 % -p fco 

1 H — N M R (DMSO-de, 4 0 0 M H z ) : <5 7 . 2-7. 4 (m, 1 
OH), 4. 1-4. 5 (m, 8H), 3. 5 ( d , 4H), 3 1 P — N M R (D 
MSO-de, 162MHz): 5 2 1. 0 (SK §4,6 : 2 5 5 - 2 5 6 t, 
TtMftffi stWm : C , 55. 8 9 ;H, 5. 4 3 , ill : C . 56. 24 
; H, 5 . 3 5 

mmm 2 

2, 4. 8, 1 0 h 3 , 9-^*7.:77XtfO [5. 5] ? 

>X#>, 3, 9 - * > )V - 3 , 9 - V * * V < H (FR-2) O ^ §S 

u > ^ > - £ -T *K^«»tr, 3, 9-> ? ^>> ? a + 

i/-2. 4, 8, 10-fh7* + t-3, 9-y*X77^t!D [5. 5] 

^>r*> 2 2. 55g(0. 0 5 5 t^). ^^vJl'^DT-f F 1 9 . Olg 
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(o. i ltjp) i5ir;*->u> 3 3. 5 4 g (o. 3 2t)U) Zftrnv. m 

ilSSM^ («130t) T4NfF^iJfl^, Lfc. }]D&i&7&, 

iSC^L, +y|/>2 OmLSJllA, 5 £ 3 0 L fc. #t til L & & £ 3 

i§Kl«fc 0 #gft L» +yI/>2 0mLT2lsI^^lfc„ # £ n*:ffl*jf§2^ £ ^ ^ 
y-;H0 0mL$3>r>t-, &#$£<§A*:£j£^8§t::An, ^2!^ 

gfe^Lfe^, nzntc not, i. 33xio 2 paT-i 9mm&. 

®\^. afi©in-«^s^nfc. tkf&mizmmx^z h ju##t> 'h, 31 p^ 

^7jx7.*^-hT*-5Jlt2:m^Ufco itXS« 2 0. 6 0 g, «*»9 1X, 
iD&m»M'>8l$ tt 0 . 4 6% (02#|). tlliO. 05mgKOH/g., 
HPLCiSa99%, 31 PNMR«i6Itt9 9%Tfe^fc. 

'H-NMR (DMSO-de, 400MHz): 6 7. 2-7. 4 <m, 1 
OH), 4. 1-4. 5 (m, 8H), 3. 5 ( d , 4H), 31 P-NMR (D 
MSO-de, 162MHz): 621. 0 < S K :2 5 7 V 

mmm 3 

2 , 4, 8, 10-7h7^*^-3, 9-y*777XlfD [5. 5] 
> , 3, 9 - S?^>S?;W- 3 , 9 - ¥3r*r J &-1 H (FR-3) <7)1B$3 
fiffiiK D >T r >ix-- ; £Wr^MJi&^§§^, 3, 9-5"*>5>D* 
-> - 2 , 4, 8, 1 0-fh7t + t-3, 9-^*X77XlfD [5. 5] 
V > -T # > 2 2 . 55g(0. 0 5 5 t^), ^>yJ^D?^Fl9. Olg 
( 0 . 1 1 ^E;U) i3i;rjC^->U> 33. 5 4 g (0. 3 2^)V) £;feiSL, £ 

fflTft#bfc*«s* &&gf!§£7 n-s-e-fc. ^^T'^-< jun^-eanf&^nite 
u, sssm^ (»i3ot) T4^r B iiD^, mmm7'&. &m&-c 

MftV, *'>U>2 0mLJftl^ ) $^113 0^1J$Lfc. #r EB L 3t IS H £ 3 
ii^i 0 L> t# ^nfc^5 5l^^ 1 0 0 *C> 1. 3 3 X 1 0 2 PaCTiBE 

nrnzn-? fc. ^^>n7cee@#:«, 'h, 3 1 p — n m r 0 2 , 4, 8, 

1 0-Th7^*ir-3, 9-^3f;7.777.tfo [5. 5] O >y*t) >, 3. 
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9 3, 9 - KT?$>^dt^5I^L^. JD & S » ^ '> 

83B10. 1 % , mflfi tt 2 . 5mgKOH/g, HPLC tt 8 4%, 31 
PNMR$EStt8 5 %T&o>£. 

(DrtJB£<z>i*»^tt>tf u^fi/> (A&Mx^u>s**-rn>4 9 2r ; ja 

Tittm* sp/C (0. 5g/dl. h;i/X>i§jiS > 3 OtlJl) KtO . 96 
dl/g, ^Atl^fttt 6. 511%) *JflV>fc (HTHIPS-1 iiWT 

(DrtjBRO©®^-!*^ >J7f l/> (A&M^^ 1 U>SiX^'ro>H9 1 5 2 ; 
M7t*&m 77SP/C (0. 5g/d 1, h^XViSS, 3 0ti^) SO. 8 

2d i / g , =f a^s-&^« 6 . i mm%) zm^rz (sxth i p s - 2 tm 
tt& 77sp/c (o. 5g/di, h;n>^t« 3 o rifti^) no. 78d 

l/ g> zfA^M-^^«5. 211%) *JB^fc (KTHIPS-3tftt5 

). 

(o) 7}? u y u >x-^;u^8tl!i (bj&#) 
?lTi©#'J 7ixl/>x-r^ ( Jfi If -f a >) (ftTPPE 

(A) %*8'J >it&M (C/&#) 

(DMStil 1 T^fiScLfc 2 , 4. 8. 1 0 - f h^t + iJ-- 3, 9-y*X7 
7 7lfD [5, 5] > x # > , 3, 9->?^>^;P-3, 9-^**1^ H 

ssih-jksc (4) T^$n-5*^u >%\t&m (wtfr - 1 ttt^). 

©|Jl8l{aj2T-S^lfc2, 4, 8, 1 0-r 3, 9-^*77 

rXtTa [5. 5] ?>^#>, 3. 9 - v ^ > ->* ^ - 3 , 9 — v^^-tf-f H 

MfB-^SC: (4) "C^cFtl-SW^'J > 2Mb "a (ttTFR-2ttt^). 

®iSM^J 3 T^fiS Lfz 2 , 4, 8, 10-fh7t + ^-3, 9-y*77 

rXtfo [5, 5] > ^ # > , 3, 9 - ->* > ^ ;U - 3 , 9 - V ~* * if -f F 
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itmo^mm u >ix^f^ (AAitfiiUTPP) (eitfr 

- 4 tttS), 

(Dl, 3-7x^l/>k*X [ v 7 (2, 6-v J ^^;i/7xn;U) 7 * 7. 7 x — 
H 

luftH-A£j£ (D-3) TA r 4 i'7i-l^>S< Q 1 , Q 2 , Q 3 *J<ktfQ 4 *s 
2, 6-y^f^7i-JHTS0, mte 1 £W«SS U >?fc^7,T )V\t&m 
TrfcO, HJfig<D5f#^U >tl^7^ (IlftIiS?7r*X^^FP-5 0 
0) £/8^fc («TFR-5tit5). 

®n/;i/s^y -;ut* x (^xzwufcx^x— h) 

jKffB-J&jS; (D-3) TAr 4 ^7i-U>S, Q 1 , Q 2 . Q 3 *5<fctfQ 4 # 
7i-iHTi6D, mteO, 1, 2 (m=l>&S£/£#) T* & %> &m U >® XX 
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